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A. 

HPIV3 L aa 456 (RSV L aa 521) F^L 

AE ISYE YTLKHWKEISLIEFRKCFDFDPGEELSIF MKDKA -HPIV2 F460 

SAI_SYENAVDYYQSFIGIKFNKFIEPQLDEDLTIY MKDKA -HPIV3 

S AISYE CAVDNYSSFIGFKFLKFIEPQLDEDLTIY MKDKA -HPIVl 

B. 

HPIV3 cp45 L aa 942 Y->H 
LLPSQLGGLNYLACSRLFNRN-HPIV2 Y948 

LIPASVGGFNYMAMSRCFVRN-HPIV3 
LI PAN I GGFNYMS TARCFVRN-HP I V 1 

C- 

HPIV3 cp45 L aa 992 L~->F 
LARKPGKGSWATLAADPYSLN-HPIV2 A998 
MNQEPGESSFLDWASDPYSCN-HPIV3 
MNQEPGDS SFLDWAS DPYSCN-HP I VI 

D. 

HPIV3 cp45 L aa 1558 T-->I 
DIITPIHAPYLASLDYVKLSI-HPIV2 L1566 
GVLNPIYGPNTASQDQIKLAL-HPIV3 
GVVEPVYGPNLSNQDKILLAI-HPIVl 

E, 

BPIV3 L aa 1711 T->I 
EQLETDIILHSTLTA-HPIV2 S17 24 
EDNILDNIVKTVNDN--BPIV3 
EDNMLDNIVKTVNDN-HPIV3 
ADSMLDNITAEVQHN-HPIVl 
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51 TACGTAGGTCCGGAACCACTAGATT.CGGTGCCGGTAACGATT^ 99 Toshiba 

I M I I I I I I I I I I I I I I I I I M I I I I I I I I I i I I I I I I M I I i I I I I M 
51 TACGTAGGTCCGGAACCACTAGATTCCGGTGCCGGTAACGATTCCAGTTT 100 Greer 



B 



700 ATGACTGCTCCTG^^ , .GATGGCTAA 746 Toshiba 

MIIIMIMIIMIIIIMIIIIIMIIIIIIIIIII IIMIIIM 

701 ATGACTGCTCCTGATCAACCACCAGTATCAGTAGCAAAGCGGATGGCTAA 750 Greer 



1901 TCTCTCATAATTT.AAGAAAiUiATCATAGGCCCGGACGGGTTAGAAATCC 1949 Greer 



2900 AGTAATTGCCGGTCCAACTAGTGGAGGCTTCAciAGCCGAAGGCAGTGAiA 2949 Greer 



2945 TTGATTTCAATGGATGAACTAGCTAGACCTACACTCTCATCAACAAAAAG 2994 

.o.n XIMIIMIIIIillllllllllllllllMlllllliiiiiiiiiii 

2950 .TGATTTCAATGGATGAACTAGC3?AGACCTACACTCTCATCAACASaAa 2998 



Toshiba 
Greer 



8595 TTATACGTTTTGGCTGTATTAGAATGTTATAG.ATTCTGCTGTTTTTCCC 8643 

IIIIMIIIIIIIIMIIIMIIIIllliiii llllllllliiiliMI 

8599 TTATACGTTTTGGCTGTATTAGAATGTTATAGCATTCTGCTGTTTTTCCC 864 8 



Toshiba 
Greer 



9894 TGGGGTCATCCCACTCT 

9899 TGGGGTCATCCCACTCTTACTGCTGCGCAAGCTGCAGiTAAAGTGAGAGA 9948 



Toshiba 
Greer 



H 



10991 TGATATCTTTATAGTCT. . .CCAAGGGAGGTATTG^^ IIO37 

.noo. 1 1 INi I II I I III Mi IIIIIMMIIIII.IIIIMilllllllM 

10999 TGATATCTTTATAGTCTCTCCCAAGGGAGGTATTGAAGGCCtAtGTCAGA 11048 



Toshiba 
Greer 



13938 ACAGATATAATTCTTC^^ 13987 

lll'lllllllllllllllllllllllllillllllMIIIIIIMIII 
13949 ACAGATATAATTCTTCACTCTACTTTAACTGCTCCTTATGATAATTCAG 13997 



Toshiba 
Greer 



m I n I m m~m Tmra^ ~ 

13998 AAACTCTAACAAAGTTCGATTTATCCCTT..GACAicTraCcAcAiccAG 14045 Greer 
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Human Parainfluenza Virus Type 2 strain V94 antigenomic sense cDNA Sequence Range: 1 to 15654 

ACCAAcaocA CA.TCAGATO ocatccttaS atcaccaa^S ccaaaaacaS tacgtagg^c cgoaaccacS agattccggS gccggtaacg atctcagtSS 



110 120 130 140 icA icrt 

T.TACTATCT CATCATTCTT TATCTCTACT AACSATATTT CTAATCTAA. OTTCAAA^?^ TCAAOTO^^? TAAACAciJ? TGAAAGA^?; ACTATAC^^ 



AGGAGCTTCA GGAGCAATCT GAAGACACTC CAATACCTCT TGAAACAATC ACAcrTurll 'vn^m.^Jil^ 3 00 

«AX«ui.n.i iCAAACAATC AGACCTACAA TCAGAGTATT TGTCATCAAT AATAATGATC CTATTGTAAG 



■^^0 320 330 340 350 

ATCTAGACTT TTATTCTTTA ATCTACGAAT TATTATGAGT AACACTGCAA OAOACCclcA TAGAGCTGGT GCTCTCCT^A GTCTTTtI^C ACTACCtJ^S 



GCAGCTATGA GTAATCACA? CAAACTAGCC ATGCATTcIc CAGAAGCCa? CA'V^ri.J^nl '^'^ 500 

V- ftxv^UAiiCAC CAGAAGCCAG CATAGATAGA GTAGAAATAA CAGGGTTTGA GAATAATTCA TTCCGAGTTA 

510 520 530 540 Rcn 

TXCC.a..OC TCOATCAACT AT..CCA.AO CAOAAOT.CT OCCCT.COA^ .c..rjcll ..O.C.ll'c .0...cclll AA.CACcIl^ c.CC...'^l 

AAATAAtJI; OTGCAAC^^^ ACATAt/tI .OAAACA^^^ AAATTCt?^^ ATGTTTC^^l TAOTCTA^iS ATCCAGG^S GOATAOtH? ATGCAAci^2 

ATGACTCcic CTGATC JcC ACCAGTA^CA GTAGCAaZgC COA.GGci^ ATATCAAC^ CAAGCCA^I^ TCAATGC^Ig ATATGTAc'a C^CColll 

^20 830 840 asn at:n 

CACAAAGACT AATXCAGAAT GCCATCCGCA AGTCAATGGT AGTAAGGCAT TTCATGA^^S ATGAGCT^^^ ACTT^CA^ .CAAGAX??? XGCTAGC^ 

CCGTTAT?!? GCCATGG^^ GAGACAT^^ CAAGTAxI?? CAACACA^^S GAATGGgI^^ GTXXXTC?^^ aCACTTaII; AXGCACT^^^ AACAAGaSgG 

CCXACAi;^^ CXCTXG^^Jo" AXTCXci?^ GAACXC^^ AATXAA^^^" XCTCAX^^^" CAXTAT^"^^ GXCXAG^"^^ CAXGGC^^^ XACATG^^^^ 

XAXTAG^liS ACCAAAGCTG ATGGAX^iTG TCCCAX^i^^ ATAXCclixA GTXXAtIgc? AXGCAA^GGG XATTGGitic? GTCCXXGA^A CAAACaS 

AAACTAT^CA TAXGGXAGaJ CATAXcilll XCCACA^xl? XXTCAGCxIg GGGTAG^^ ACCAAGG^ CAGCAAGC^G CTGTXGAcl^ CAGGACAGCA 

GAGGAC^^^^ GCAXGA^^^2 XGCAGA^I^ GCAGAC^^^^ CXGCAA^^IJ AXCAAA^^^^ XCXTTA^^^^ AAXXAC^^l^ GGGXAG^^^ CCAAXA^^?^ 

ACCCAxi^j? XGGAGcjJi; GACAGA^II^ CAGGAC^l^^ AGCAAci^I? ACACd,^?^? AXAAC^^ XCCAA.^^ ^XCGG^^ AXGACA^^S^ 

XGACAcili? AGXGAG^l?^ GAAXXGA^l^ CaATCA^^^? CAGGCxl?^^ GAGAGaI^I^ AGGAGA^^^S GGACAaJ^ ACAACC^^I^ AAGCGA^^^ 

CAGCaJ^IS XCAAXci^^S XGTACC^^^ AGAACA^^l^ G^AXGA^^l" ,,^,1^.1 C^C.^H XGAAXcl^J^ CATCCGi^?? AXGCAX^I^^ 

1710 1720 1730 1740 I7sn ntrt 

AATACAGAGG CTCCCAGGAX GATGATGOCA ATGAXGCCAC A^TGGGaIS GACAXxJ^l^ XXGAGcil^S TGGACAi^^^ CATXCcill^ XCXCAci??2 

ACAXAa|^^ ACAXAcj^j; CCACAC^l^? CAGAGA^l^^ GCXACC^?^? ACACAC^^ CCAGAclII^ CAAACX^^ XCAAAX^I?? CGGAAA^l^J 

XCXCCTA^jJ XXXAAgIII^ AAAOAxl^^^ CCGGAC^^^J XAGAGA^^^^ GXGCXCG?^? GXGGCc1^I2 AACCXC^^c'! CCAGAGC^I^ ACAAXcl?^^ 

CCGAGgI^^^ AACAXA^°^° .CXGAG^^^ TXGAXgI^^; AATCCa?^^; GGACTA^^l^ CAGXAgIS^? CXXCCX^?^? AGACCC^?!^ AXGCXcl^?^ 

XXCXXXAGGX AAAGGCA^?^ XCCCACcl^^ XGXCACGGC? GXXCXaI^^! axGCAGCAGA GGCAAA^^^^ AAACCAGi^ CXGCTG^i^^ ACTAAA^^^^ 

AGACGGAAGA AAGXGATcIg CAAXACclc? CCATAclcJ^ XTGCAgIc^ CAXCCcl^^S GAGAAGCtI2 CGAXCa1^2 TCCAAXACCC AATCCA^Xa2 

XXCCACT^? ACGCCC^^^^ GGAAAgIxGA CAGACA^^GA CA^GX^l^S O^O^lVrl CAGAAG^J^ ATACAA^^^ GTGGAG^^^^ CCAAAX^l^^ 

GAAGCA^^^ CXACXC^^^ GOXXCA^^^ GAAXGA^22^ GXCTCC^^l^ CXGGAX^^^? OCAAGA^^c'c" AACXXX^^^ OGGGGG^l^^ XAAXAgI^^ 

2510 2520 2530 2540 2550 o^cn 

AGAGCAAGAG GCAACCAXAG GAGAGAAXGG AGXAXTGCAX GGGXCGGAGA XCAGGX^II^ GXCTTCclo? GGTGXA^^^^ CAGGXGX^^2 CCAGXcl^^S 

CXTCAC^^IJ CAAGxx^l?? xgcacaJ^I^ gaxccx^^^^ caccax^^^^ ggagaa^^^^ aaggagII^^ ttgagc^^;; aaaagg^^?? ga.cxx?^?? 

XXCAGA^JJ? AGAAGG^H^ GXAGAxlIll XXCXXG^Il^ CTCTGC^^S AXAA^^II^^ XXAAAA^J^l AAXGAC^I^S CXAAC^^^^ GCGXXG^l^^ 
XGXGGaI^^: AXGAXaI^II CAAXXA^; CAXGGA^^22 AGTACA^^l^ CCAAXG^^^^ XGXAGA^II^ AXCAGA^^ CXXXAcl^I^ XGXXCCA^?" 
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..cco.llll Toc.ccc?^^ .coccltll gcactcI^^S catttc^^ o...^lll^ c-r.<^llll .ccTcllll ^^11 
Tc*c.c^^ accadill ,^c.o^2i; ^cr'^l cro.^ll^ ^oc^V.l ctocax^??" cctcc J^?^ cc^,,lili 

■aT^GT^i^; ^OATT^^ coc^l'cl^ .<^.cl^i^ cTCA^cl^ TCA^c^^52 ^.^.l^l'c rcrocdlll ^xc^^S? oc^.cill^ 

lU^CACA^li? CAACAT^S CCGATcll^^ ,CC.^llt:l ^c.cll^^ .C.Ccdltl .c^crllll CC.^cllll 

CTCAACcli^ ACACCC^? ..CATC^^l^ .rCO.clltl OOC.ollll CATAAA^^^^ AT..^^^? A^ACaI^?? ^,,^1^ 
AATAOAoli^ ACC..CG?CC CAAACCtJc^ CXXTcJlcA G.XCCclll^ XCXAOX^CA AACXXC^^ ACACCA^^f^ ACAXCc"" AAXAXcIx^A 
CCACCAOAic CAACXTCACC CAGXCa1?^2 CXXACXCCg? XXCCAA^^^^ ACXXGAtIcC AAACAXG^CA .O^^H ACXCCX^^ CAGAXxl^^ 
XXAOCxlJ^; AAAXCA^C*?; ^CXCX^^^^ AXACAC^llS AACXXX^l^ AAXACG^l^ OAXXXC^^i^ XGCXC0^^I2 .CXXCA^^l^ CCAXXcl^^^ 
.O...cllll CAXAAC^^^^ XOCAXO^i^^ CACXAGG^^2 XGGXCC^S AXXCAclI?^ CAAAXCxI^^ 00^^.1111 

CXCAAxJIi? XCXACGxli^ .GXCAA^ll^ .CAXCaI^^^ ^,^^^870 ^^^^3B80 ^^^^^^38,0 ^^^^^„00 

xxxgcaHcc caaaacg™ gxaxgcxcxo cagaaaIIJ; ccxcaag^? ccaxcaIIg? xacaagc?gg axxxgaI^aS oxaxaca?cc caacxx^Sg? 

CXCCAxJ^^^ XACXCA^?!^ GAAAXcJ^l^ XXACCaI^^S OCCAOA^^?^ XCCXXAA^^? CACAXCA?^^ . XXXGXGTAXA CCAXXcIS^? GGAAXxllS? 
CXGAGAxi^? XAXGCaII?? XOACXCCC^? XTOAXgI^S CXXAXaI^^^ AGAXCgI^^I GGXCGA^^IS OCCC^H'c AGXCXG^i?? CACGXA^^?^ 
ACAXXCXci^ AAACAaHcC AXCAAOcllc AAGGCAgIgA AXCA.a???? AXACCxl^G? GCATOAG^I? OC..c"cll GXOXCclxXG CAOAXC^xSo 
GGCACCaI^^ AXCAXA^l??^ AAXCAX^^^^ XCACAX^^^^ AAOACT^^l^ XXCCXX^J^? GGGAXX^^^S GXCAXCcl?? ACAAGaJ^S? 

^CCcljjl XGACAaII^^ .cXGXG^^^^ CXGOOaJ^^^ AGAXAcll^^ XGCCAA^^I^ AXACXX^IIS AAXCXgI^IS XAAXGA^^Jl AXGGGC^122 
AGCACxJ^iS XACXGA^l^^ AXXGCclxXA GAXCAGGXCA ACGGAclx^ GAGAGG^CCA AAXXCAGCc2 AXXCAA^ XACGCA^cl^ XXCCAaI"? 
AGAAGCclx^ AACXGaI^^ .CC..ci^ll AGGAAXAG^ CAACAACxl^ GXCAXA^^IS XAXXGAC^IS ACAAXaI^^^ .CAAXX^51^ CCAACXoI;? 
AOXAAolJi? XAXCAxIggS CCGAAC^GaS CAAXCxlIcl AAAAAAcJfS ACAXTclI?^ AXAAATcII^ GXXCAGacCA AAXXAXCclo CCATGclJcA 
CCXGCaJ^IJ .XGAXA^?^? CCAXXxJ?^? XAXOTA^:^? Oa^..llll C..CAg1^^° CAXXGC^^^^ GAXCAAC??^ XCAAXG^l^^ OGXCAxJ^^ 
TCAAAGA?!! ...cctlll ,,,eXA^l^^ GAXOGX^^^^ CXAGCX^IS XGXXGxll^ TTACXA^^^^ AXCXXC^S^^ AAGCAA^^^^ .CrOcUll 
XCACCAG^C? AGAXGcl^lJ AAXGXxl2c2 TATTXaIg" OCXAAc!??? CTGAXXGAGA ACCTCAGcI^ AAXTXCTGC? GXXACAGAXA CCAAACCCCG 
CCGAGaI^J^ XXXGCA^^^c" XCGXXA?i^^ CCXXCc?^^^ CXACCA^i^^ CXACAG^i^^ ACAAAX^^^ GCAGCtI^I^ CAAXAG^l^ AGCCAA^^^^ 

AAXGCXGcio cgaxaaIcII xcxxgcItcS xcaaxxc^S ccacc4c1^ ggcagxa^cc gaxoxgIxH cxgcax^^^ aacaaxxg^ accgcagxSc 

AAOCGAXXCA GGATCACAXC AAXGGAGCCA TXGXCaIcGG GATAAclxC^ GCAXCAXg" GXGCCclxGA XGCACtII?? GGGXCaIxIS TAAAXXXgJa 
.CrCcUil CXXACX^^^ XAXTXclJl^ XCAAAxIl^^ AACCCX^^^ XGACAC^l^S XXCCAX^^I^ GCXXXaI^^ XCCXCC^^^^ XAGCAC^^;^ 
CCAATT^?^^ XXGAAX^^l^ ACXCAA^I^^ AAACXcH^I CAGCAO^^^? GCXCAG^?^? CCACXG^^I^ CXGGXcHlJ AATXXCclxS XCCCCaI^^? 

acaxgc!^^; gcxaaxxc^ axcaaxcx^? cgacaxxxa? aaxccaI^?? ggxgcgHog xaaxtgIxcS aaxtcc?"? xcxgcaU^? axaaax^I?^ 

AGAAGxlci? GTACAAG^XC CXAAXAgI^S XCXAGaI;!? GCAAAT^2 XACAAaIcTA CCCAGCcII; OAXXGTG^CG XGACACcII^ CTCTGxlS;? 
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.CX.C.JIi? C...C^- ^^_e^0 _^^.30 ^^^^^3.0 ^^^^^^3300 

oc<.cc?^? J- -0 ^^^^^^esso ^^^^^eao _^^,3,o ^^^^^^aaao ^^^^^^saso ^^^^^^a,oo 

...ecc??^« -0 ^_a.so ^^^^^^3.0 ^^^^33. ^^^^^^.eo ^^^^^^a„o _^^„o 

^oo.r ccc.??- ._e^- - ^^^^^^.0.0 ^^_.3o ^_^,„,„ ^^^^^ 

c..ccc^ ji? c...e^- - _ -0 ^^_»so _^^,.o _^^,„„ ^^^^^^^0 ^^^^ _ 

.™ 0C...C?^^2 ^cll^c" -0 ^^_3..0 ^^^^^30 _^.o ^^^^^^„00 

..^.ollll .c^cill^ OOCOC^^l^ .c...c?^» ,,,,..1- ^_„S0 ^^^^,3. ^^^^^^330 ^^^_,„„ 

.=.c..?jj^ ...c.:^^; - _ -0 ^^^^^^3,^ ^^^^^^^^ 

T.™^ _^^.sso ^^^^^,.0 _^^,„o ^^^^^^„e„ ^^^^^^.„o _^^,.oo 

9610 9620 9630 9640 

.o..,cx.x. c....... ^^^^^^,.«o ^^^^^^ ^^^^^^,0 

.oxc..^I12 ..^ _„-o _^^.S0 ^^^^^^^^ 

..-ooS .c^ ..e.c.I?I^ -0 _^^.so _^,a,o _^^,,3„ ^^^^^,3,0 _^^„„o 

0.0...^^ .C...I^- c^CCclI- .0C...?I1^ J- _ - _„.o ^^^^^^„30 _^.„o ^^,0000 

™ .c.c^-; _ _ _ -0 _.oo.o _^.„o,o _ _ ^^^^ _ 

~« .0..^?^? ,_-0 ^^^^^0.0 ^^^^0^ 

c..o^-- _ _^,o.. ^^^^^^^^ 

™S _ ,_-0 -0 _^,03e0 _^.03.0 ^_.„33„ ^^^^^^^ ^^^^ 

...CCIJJJ^ CC...i-0 _^.o.O ^^^^^.0.0 ^^^0.0 ^^0^ 

.^..0.. COO.ci?^- _ -0 _^.o _^^30 ^_.0.0 ^^^.„o ^_.S30 _^.0S. _^.o«00 
C.O.cjS CX^S ....^-- ,,^-0 _^.„.o ^^.OSSO _^..o ^^,0,00 

.C-oip^ 0.0^; ^^^^ _ -so ^^^^^.0.0 ^_.„„o _^.,30 _^.0„0 ^^^^^0300 

^..ci.^^; _ -2 _ -0 ^^^^^.03.0 ^^^^03,0 ^^^^^.,330 _^.„„o _^.,„„ 

...C^^i^ 0...0= ..C..^S ...OX^^^:^ ..cc.i??l^ _ -0 _^.0,30 _^„„ 

....ciiJi? ^^^^^IXOSO ^^^^^.„.„ ^^^^^,,030 ^^^^^..0. ^^^^^^00 

C^ljij^ ..^ _ -0 _^„.o ^_..o _^..o ^^^^ _3 ^^^^^^ 

OCC„ C^OC^^- ^..^ _ _ -0 ^_U.O ^^^^^^30 ^^^^^..,0 _.300 

™. ^^^^.3.0 ^^^^.3.0 ^^^^.^ ^^^^ ^^^^^^^3^ ^^^^^^^^^^ 

.....ji^ CCX^i- _ -0 ^^^^^3 ^^^^^^^^3^ ^^^^^^^^^ 

.c.™.2 ^„ci- _-30 _^..o ^^^^.^ ^^^^ ^^^^ _ 
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OTATT^i?^; aCTCC^;^^^ C..C.'.^il OTCTT^^^ CCTCO^A^^? ..cj.^ll^ TTAAC^^^ r.^CO^l^li CCCC.'.'.lll CCCCci^ 
AGACcicIi^ ^,,,',',111 .cTTcliJ^' .^^^ii^^S ^^^^1^ ^^^^11780 ^^^^^U790 ^^^^U800 

OCCO.^^^ ACTCAii^l^ TCAAgII?!? c..cA^lli .C..^ll CATAC^^^ .TACT^il^; 00^0^^^?^; c.O^l'.Hl 

TCTT«^^2 AaXTxiilcA GATAAic?^ AAGACO^;! AAAXCTc"? CCAAA^i?^2 TTCTTCA^CC TCATA^C^A TTGCcS TCOCACACAI 
TATAAilcA? CAATcS TTCGaIoO^ GAAAclcA^A CAAGGGT^T^ TXGACACclc AAGGACCATA ATGAGAC^ CATXT^loI? CAAACcIc;2 
TCAACtIIga AGACA^xix? AGXCAXAG^ XAXAA^AcJa AXXAT^XMC XTAXA^C^" CCXCTc"!? XXAATCcil? ACCXAXXCC^ GGATA^^J^ 
AXXAXAXXA? TGACC^C? XGCAG^AXXG AXAXaJc^aG AAOXX^II^^ AAAXXA^cl^ GGXCxS AXTGA^XGGA AGAAC^Xxlo AAOGA^l^A 
AACXCCAgI; CCAAX^gI^^ XXGXC^TG3 TTCCxiGAi? GXAGoilolG GAGAX^^^^^ CXXXT^JIJS CAGaGici" AXAAaJxCaS XXGCxJc^™ 
TXACCtJJ^ GGAXA^^Ji? TGAXGgIIIS CCXGA^^i^ ATCCACCCaS CAGAG^^^^^ ..C.^i CXAGA^^I^" 

XGGCA^? XAAAG^?^^2 ACACA^l^^S TGAAC^^^2 XCXXA^^^^" GCAGG^^^IS ACAXX^^^^ AXXCgS ACAGxl^^^^ ACXGoi^^^^ 
XGCAci^; AXCCcill^^ CXAGGGX^l^ OAXAX^^^^^ GAGCA^^^^^ AGACX^^^l^ .CCcHcl^. .C.rc'.lltl ACAXX^^l^^ XCGXxS 
GAXGG^^^^^ CAACA^?^^ ,^,,^1111 ^^^^^l^l ^^^^^1^^- ^^^^^1„S0 ^^^^^1.,^ ^^^^^,^bOO 

GACXaJJ?^^ XXCCaI^I^; AXXXAi^Il? AAXTA^^^ AACAG^^^^? GGGAX^^^^" .O.Cc'.lVcl .^cc'clll^. AXCAG^i^^S CXACA^^^^^ 
AAXCA^^p CAXXXGcl^: CXAGci^:?? XXGXX^^^J? AGAAGXG^l^ AXOGX^^^^? XAXAX^^^I^ AGCAA^^^l^ AGGTxS GAXCA^^^SS 
CCCXA^Ic°i^ AXXCAi?;^; AXAXoil^^? GATCci^^l^ CAOAX^^S^^ OAXXG^l^l? CXAGA^^^i^ XCXCci^^^^ AGCXA^J? GGAAG^l^^^ 
AXTAcjp ACXXA^^^^; AAAAxi^i^^ TAXXG^^^ XXTAA^^^^^ ^CA^l^^^ XAAAC^S AAXXG^^i^" 

CAAXG^^^^^ OXXAxi^^i; CXGAxil^l^ XAAXA^^^^ AXXAGi^^S GXXCxS XAAGaS TXAGX^^J?^ AAXXA^^^^^ AXGGaI???? 
CXTCT^l^? XTGCAixCCA GAXGXA^^l^ CTAAGi^TA? CATCxi^^l^ AAATaJIx?? GACXaJI^^J ACAXci^^?? ACGCAGgI?: CCCGC^cSg 
C.C^^ XAXXO^l^^; ACXAxii^^? ACCCaIIIJ? AXXAA^l^l? aCAAX^^^^ XX.AX^^^IS CACXC^^Z CAXGC^^^^S AXXXG^^^^ 
AXTAgI^?^; GXCAA^^?!^ GXAXXgIxOC AAXXCAG^GG GGGGxi^2 AAGXXCXXGC XGAXX^l^ AAXGG^??^ ..C.^Ull CXXCAXX^S? 
XCAGACGA^; CAAXGgIII? XAGXgIxIgg GCAAXG^i^ XCAXX^^Jl^ AAAAcill^S CXCCXXCcIc XTGTtIH^^ XGAGaIcxI? ACAXxS 
AAAXX^GG GAXGCcicCA GAGGA^^S GXXXA^^^J? AACXG^^l^ OXAGcil^^? GXTAXclcI^ XACTCACCAC XXAGaS AXCXXclI^ 
CXAXXxJ?j; AAXCxil?^: AXCCaIII^? OACXO^l^^^ CCC^iHH .CXXC^^^^S AACAA^ ATCCxill?^ AAAXXA^l^^ AXCAGAC^ 
GGACA^^Ii^ XTAXcl^^^2 AXAXX^^^l^ XCCX^^I^2 AAXTA^l^^ ...r.^H^l C^C^IH Cr^^HH ,,,^1^11 AAXTcl^. 
CXCXAip O^it^li ,CCC.'.llli .C^tl^ xCCAgII;^; CXCGAgI^; AXCCX^i?^? AGXXgS OACXci^n; CXGCA^^i?? 
AACAci^j? CCAGgJ^^?? CCXCX^li^^ XGXAxi^^^ CCACxl^^l^ ...CA^^il? AGCXX^^ilS AAACGoli^ GXXAX^^^l^ AXACC^^^^ 
ACGCA^lf^ TACAGi^?^^ XGAXC^J^^S XAXXxS AAGGA^^^^^ XGCXX^llJ^ XCACxi^^I^ AACXCC^l?; XCCAgS ACXGT^?^?? 
AXAAXAG^j; XXTXAG^l^? CGAOAgIIxC C.CC.lllil AAAXXA^GcS CCXCxS CXCAAiJ^^? ACAGAG^^?; CCAXA^^? ...OOctlll 
XGAXci^^^S GAXGA^l^^: ACXXA^^^ AGAXX^^^i^ CCAXxl^^^^ AXGGA^l^^^ AGCAG^^l^^ GACXX^^^^^ CAAAG^l^^^ AOXXG^l^ 
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..^A^l^l ^.r.^'ol^ .0.^^111 ^^^^^-0 ^^^^^.s^ ^^^^^,^0 ^^^^^i«,o ^^^^^.«oo 

14610 14620 14630 14640 lAfi^n 

.^00..^. .....c^c. ..™c ......^^^ ..c^«? ^_^^0 ^^^^.^^.,00 

.c^.'.Ujl ^xiJI^^ .c..c^i^; ^™c^J-? ,,,,,^*-o ^^^^.„0 ^^^^^U,,0 ^^^^^M„0 ^^^^.«00 

.C«cil?j^ C,..cjJ^^2 ,,CTcil^^^ .CTCcil^J^ C.O.X^^»- ,,,,3^^^° ,,^,1^- ^,^^^-,30 ^^^^^MS.O ^^^^^..^„ 
.CC..'jl^l a^.oiJ^ ^0.^??^^ ^^^^^^,.0 ^^^^^.,B0 ^^^^.^,0 ^^^^XSOOO 

.xoTcJl^JI .cccJJJJ^ 0...^^° ^^^^^:so^ ^^^^,,0,0 ^^^^^^^^^^ 

c^^l^^ .....^^11 ^^^^^-uo ^^^^^xsno ^^^^^.s.o ^^^^^.s^ ^^^^,00 

Tc..cllli? ^..cS co.,cil^I^ cco^??^? ccoooi^^?^ o..cci^^ .,c,^l-S 

ACCtS .....jJJ^^; ^^^^^1S3«0 ^^3V0 ^^^^.330 ^^^^^.S3,0 ^^^^^X.OO 

.c^o'cljll ccoi^^- ,ccc^-- _^^eo ^^^^s..o ^^^^^.s«o ^^^^.3«o ^^^^^.ssoo 

^..All^l .,c..i^« _ ^^^^.ssso ^^^^^sa.o ^^^^.„3o ^^^^.ss,o ^^^^.3.00 

15610 15620 15630 15640 l«?fiqn 

ATAAGAACTC ATGATAGTTT TATTTAAGAA AAACATATTG ATTTTCCCcS TGGT 
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Human Parainfluenza Virus Type 2 Strain V98 Antigenomic sense cDNA Sequence Range: 1 to 15654 

" ^° 3° 50 60 70 80 on inn 

ACCAAGGGGA GAATTAGATG GCATCGTTAT ATGACGAATT GCAAAAAGAT TACGTAGGTC CGGAACCACT AGATTCCGGT GCCGGTAACG ATTCCATTTT 

150 160 170 IBO l«n 7nn 

TATACTATCT GATCATTCTC TATCTCTACT AAGGATATTT CTAGTCTAAA GTTCAAAATG TCAAGTGTCT TAAAGACATT TGAAAGGTTT ACTATAcl^C 

240 250 260 270 280 70n inn 

AAGAGCTTCA GGAGCAATCT GATGACACTC CAGTACCTCT TGAGACAATC AAACCTACAA TAAGGGTATT TGTCATCAAT AATAAT6ATC CTGCCAtI^G 

GTCTAGACTT TTATTCTTTA ATCTACG^S TATTATgIgS AACACCGC^ GAGAGGgIcA TAGAQCTOCT GCTCTCCt2^ GTCTCTtItS ACTACCTtcS 

GCAGCTaJgA GTAATCACA? CAAACTAGCC ATGCATT^lc CAGAAGC^AG CATAGATAGA GTAGAGaJI^ CAGGGTTTCA GAATAAtoSa TTCCGAGtSa 

ttccagatgc tcgatcaact atgtcca^g gagaggtcc? ggcctttgII gcattagctg aagacattcc tgataccct? AATCAccfi^ ctccatttgJ 

AAATAATGAT GTAGAAGATC ACATGTT^^A TGAAACAgIg AAATTCT^G ATGTTTGCTA CAGTGTACT^ ATGCAGGcIS GGATAGtIaC ATGCAAG^gS 
ATGACTGCTC CTGATCAGCC GCCAGTA^CA GTAGCAaIgc GGATGGCtII ATATCAAcI^ CAAGGGAgI^ TCAATGC^G GTATOTA^A CAGCCTgZ 

CACAAAGACT aattcagaaS gccatccgca agtcaatgg? agtcaggc" ttcatgac" atgagctJca actttcacaa tcaagatct? tgctagc^ 

CCGCTACTAT GCTATGG^GG GAGACAT^GG CAAGTAcI^? GAACACAGCG GAATGGgIgG TTTTTTC™ ACACTTaHS ATGGACTTCG AACAAgISgS 
CCTACATTGG CTCTTGCAGC ATTCTCTCGG GAACTC^GA AATTAA^GC TCTCATGMA CATTATcZ GCCTAGGa?2 CATGGC^G TACATG^cSc 
TATTAGAATC ACCAAAGCTO ATGGA™ TCCCATCi^A ATATCCA^TA GTTTATAg" ATGCAAicG^ TATTGoi^CT GTCCTT^^A CAAATATOAG 
AAACTAIGCA TATGGTAGM CATATlii^ TCCGCAiTlS TTTCAG^^Ig GAGTAG^C AGCAAGgH^ CAGCAGGGAG CTGTTGAC^ CAGGACAGCA 
GA6GACCTCG GCATGACTGC TGCAGAC^ GCAGACCTCA CTGCAACclS ATCAAAGCTA TCTTTGTCCC AATTACCtIg GGGTAGAcl^ CCAATATC^G 

acccat^Jg? tggagc^S gacagagII^ taggaggcca agcaaa^gI; acacctgtI? ACAACTicM tccaatcHt actcggagg? atgaca1c?a 
tgacag^gI? ggtgaggIca gaattgacII cgatca^gI? caagctatIa gagaga^cIg aggagagcc? ggacaactI? acaaccagac aagtgac^^? 

CAGCAgIgIc TCAATcicTC CATACCGcI^ AGAACa"aG GTATGAGCAG TGAAGAGTT^ CAACATicI^ TGAATcIctA CATCCGi^CC ATGCAT^IgC 
AATACAGAGG ACCCCAGGAT GATGATACCA ATGATGCCGC AGATGGgI^? GACATricTC TTGAGcS TGGGGAiJ?? GATTCcill? TCTCAAtcS? 
ATACAAC^ia ATATACAclS CCACAT^AcS TAAAGA^lcA GCTGCC^CcS ACACAci?!? CCAGAcllI? CAAACcIga? TCACAtJI^S CAGAAA^l^S 
TCTCTCA?^ TTTAAgIIII AAACAtIgg^ CCGGACGGCT TIAAAA^^^G GTGCTCG^TC GTGGTciGM AACCTCcIlS CCAGAATCA^ ACAATTaSgg 

ccgaggI^cc aacatacac? actgagc^g ttgatg^cS aatccatgcS ggactggg" cagtagI;^; cttcctISct agaccc1;!g atgctc^Sc 

TTCCCtIgGC AAGGGcIgCA TCCCACcIgG TGTCACAGC? GTTCTaIctA GTGCAGciGA GGCAAAiicC AAACCAGCTG CCGCTGGTCC AGIGAA^CCC 
AGGCGgIIgA AAGTGA^CAG CAATGC^ACC CCATAcicTG TTGCAGAcl^ TACTCCACcS GAGAAGCtI^ CAATCa1c12 CCCAATACC^ AATCCATTAC 

TTCCACTGG? ACGCCccc^ ggaaagIt^ cagaca^^ga cattgtcac? gggaccIt" cagaaggI^c gtacaaIgg? gtggagct?g ctaaattIgg 
gaagcaUcI ctactcac^ ggttcacct? gaacgag2ca gtctcctcag ctggatccg? ccaagacccc aactttI^ga gggggg^? taatagag^ 

AGAGCA^GAG GCAACCATAG GAGAGaI^G AGTATT^l^ GGGTCG^IgA TCAGGTcll^ GTCTTCgIg^ GGTGTa1tc2 CAGGTG^^ CCAGTclcGG 
CCTCAGC^^G CAAGTTCAC? TGCACA^GCG GATCCTGCc2 CAGCATCTG^ GGAGAATG^G AAGGAGATCA TTGAGCt"? AAAGGGgSS GATCTT^GC^ 
TTCAGAC^G? AGAAGGgI^G GTAGAtIH^ TTCTTGcI^^ TTCCGcH" ATAATclI?? TTAAAaI^GA AATGACtIgS CTCAAGGCGA GCGTTGc1^2 

tgtggaIgg? atgataIcI^ caatta^; catggat"? agcacacc^ ccaatgt?cc tgtagaggIg atcaga^^a GCTTAclci^ tgctccIgJ: 
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0.^^111 orcc^^ll TcaAoccI^ .coccllll oc.o.ollll catttcH?^ o.^cj^lll ctaoac^?!? .c-rccilll .c^ll 

TCACAC^^ OCCTO J?^? ^O^^lll .^C.O^^lc" ^C.llll TTOATC^^^^ T.OC^^^^ crocJolll CO.CC.llll CC^O.llll 

or.oo.lill cocJ^^il ..^.clcil c™^il^ ^cclolc ^.^rl^H .c.ooJ.lll ^J.IH ,c^tc^c^? 

aaoacaJIct c^cr'J^il cc^rdlll rcc^^'c° otcc.tccca ^ccl^cc .c^..l^l ,c.ccJ.^ ac^ccacIo cc^a^ccaSo 
c^^.llll .a..cc'Jll ^crcllll ,,cc.clltl goctccI^IS o..^ll',i ^..J^^ r^ooltil 

ATCTa4^CC .AAAGC^ ..CCCO^lcA CATCTcll^ T«,ACT^5^ AACCTcl^" .CACCA^^ ACATCCCCA? AATATC^^S^ 
CCACCaJIJ^ CAAC™^^2 CA0TCa1?^2 CTTACT^?^; ,^CAA^i^° ^^lill ^,,^1 ,^^^^^3580 ^^^^^^3590 ^^^^^^3,00 
TTAOCXATCT AAATOA^^S AATTCT^^^^ ATACAC^IIS AACTTTcl^? AATACO^l^^ CA^TTC^^J^ XOCTCcIca? ACTTCAOOGO GCA^CAC^C 
TGACCtJI^; AOTOAC^J^^ CCCAO^^?? .ATAAC^^^^ .OCATC^^^^ CCC..oll^l TGOXCCIII? ATTCAcill^ CAAAXC^I^? .CTAAol?2$ 
CTGAATGAAT TCTACG^^ll AG.CAA^!^" aCATCaIcCC AGAGAgI^^^ AGCAGT^??? GAATTAG?^^ ACATXC^!!? TTTATT^I^" O^CAT^^?^ 
TXTCCAaIcC CAAAAX^?^! GTTTCcI^^ CAGAAA^^J? CCTCAA^ii? CCGTCA^^? TACAAa^^^^ ATXTCA^^l? CTAXAcl?!^ CAACTT^^^? 

CTCCAT^^^l XACTCAC?!? GAAAXC^^^ XXACCaI^^? gCCAGA^??^ .CC.,^^1 CAGATC^?^? XTXCXgJ^?^ GCATTCA??; GGAATT^?? 

4110 4120 4130 4140 4150 4i«n >.,-,« 

CTGAGATTGC TATGCAAATC TGAATCCCCC TTAATGAAAT CCTACAATGC ArarAnal^^ r^r^n,r.^J "^^^^ "^^^ 4200 

xiiAifaAAAT CCTACAATGC AGACAAAACA GGTCGGGGAT GCCTTGCATC AGTCTG6ATC CATGTATGTA 

4210 4220 4230 4240 A-inn A-,^r. 

ACAX^XGAA AAACAAAAOC AXCAAGCAAC AAGGCAGACA AXCAXA^^^? AXAOCatl^S GCAXGA^^IS GCAOCX^^^ GXGXCcl^?^ CAGAXC^^S^ 

4310 4320 4330 4340 4350 dTfin >.",^« 

GGGACCAACA AXCAXAAXCA AAXCAXXGGG XCACAXCCCC AAOACXGCAC ..CC^llll cAOCAaI^I? GGGAXX^^^S G.CAXCc1?? .CAAGA^S 

Tcccccl^i? xgacaaI^^? acxgxg^^^S cxxggaJ^J^ acaxagII?? xcccaa^^I^ axacxx^H^ aaxcxgI^^J xaaxga^^?^ AXGGGC^^^^ 

4510 4520 4530 4540 4=;f;n Acnn 

aggacctxax cacxgaxaag axxgccaxca gaxcaggxca acggacaxxx gagagg^^^^ aaxxcagcc^ axxxaaI^ xaxgcaJ^I^ xxccaa^^;; 

GGAAGCcIx? AACXGaI?^^ XCCAGCAX^? GAGAAxIgI^ CCACAA^?^ AXCAXACxl? XAGTAA^?!? ACAAXaIII^ ACAAXX^^I^ XCAACA^IS? 

4710 4720 4730 4740 47'in 

ACCAAGAXGX XAXCAXAGGT CCGAACXGAT CAAXCXAACA AAAAAACXAA ACGXXC^I^^ AXAAAX^II? GXXCAG^i^" ^XAC^^l^ ccAXGclS?^ 

CCXACaJ^^I AX0AXA^?I; GCAXCX^?^? XAXGXA^l^; GGAATX^?!^ GXXCAGG^^^ CAXXGC^^^^ CACCAA^SI? XTAAXA^l^^ OGXCAxJ^^ 

tcaaagJJIJ gaxcac?^; gxacxaJI^S gaxggx^^J^ cxagcx?^^; xgttgtJ^ xxgcta^2J1 atcxxcc??? aagcaaJ^^^ ACAXGcl^?^ 

XXACCA^?^; AGAXGCISI^ AAXGXxI^^^ XAXXXA^^S ACTOAcl^^^ CXGAXX^^ ACCXGA^^I^ AAXCXC^^?? GXXACA^^?^ CCAAAA^^^^ 

5120 5130 5140 5150 K^ cn 

CCAAGAACGA TXXGCAGCAG XCGXTGTXGC ACTXGCXGCA XTAGGAGTAG CCACAOciG? ACAAAxllcC GCAGCXGtIg CAAXAGxi^A AGCXAATGC^ 

5210 5220 5230 5240 5250 R9i^n =0-,^ 

AAXGCO^CCG CGATTAATAA XCXXGCAXCX TCAAXXCAAX CAACAAACAA GGCAGTATc2 GATGXGAxIg AXGCAXcllI AACAAXXGCA ACTGCAGx?? 

AAGCAAXCCA GGAXCA^l^? AAXGGAGCX^ XXCXXaIxGG CAXAAcixc? GCAXCAXGC^ GXGCCcl^ TGCACXCA?? OOGXCaIx'? XAAAXCX^;^ 

TCXCACT^A^ CXXACcicl^ XAXXxdclI XCAAAxll^^ AACCCX^^^? XGACACOGc? CXCCAT^^I^ CCXXXaI^ XXCXCCXC^^ XACCACC^SS 

5510 5520 5530 5540 5550 t^^^n ^ctn 

CCAAXXGTCA XXGAGXCCAA ACXCAACACA AACCXCAACA CAGCAGAG^? GCXCAG^^^? GGACXG^I^ CXGGTcIIIS AAXXxS TCCCCAi^S? 

acaxgcaaat gcxaatxc^ axcaaxgxt? cgacat?x1; aatocaI^^? GGTGcoll^^ xaaxtgI?^; aatxgc?a?2 tctgcaU?? ataaaxtg2a 

ACAAGX^^i; GXACAA^i^? CGAAXA^^^^ XCAGA^Jl? .OAAAX^II? XACAAaIJJI XCCAGC^II? GACXGX^J^^ XGACAC^^I^ C,CTGx1?;2 
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5810 5820 5830 5840 ^p«^n co^.. 

TCTAO.,.C. CCCX^CCCT C;U.TC.a., .CC^^ll ,,^,11^1 ^^^^^^SaO ^^^^^^53,0 ^^^^^=,00 

T.^ccljj? Tccxx?^^^ ^.ocrll'^ .^.,,lltl cochin r.o.r.iUl ccccc^^ cTaoxc?^?" ^...J^ 

cc^..tl^l .OCT^SJ^ ..cccJ^l^ ..a.Tc^^^° ^^^^^ joso ^^^^^eo,o ^^^^^^.loo 

CACTcJ^^i: e.Tcx^- ^^^^-SO ^^^^^S.^ ^^J^SO ^^^^^,0 

OC.„cJjJJ ...c^^^?^ ^,_-0 ^^^^^„S0 ^^^^^^S..O ^^^^^«.o ^^^^^^„30 ^^^^^^,300 

TOXXCxJ^ ™c.op CCT.C.?^- e^^-J ^,,^-0 ^^^^^^70 ^^^^^330 ^^^^^„,0 ^^_«.00 

cccxc^^i? cc^o^^lj rc..^t^ -0 ^^^^^«.«o ^^^^...o ^^^^^^^3^ 

TCCAxJli? .XCCTXJII^ c..^llli ^^^^^^„„ ^^^^^^,,0 

ATX..cJ^; .oxox.Jjl^ ^...^m ..^.otlli ....ortlll ...co.illl xxc^- 

CACXXcJlj? CX^xxp? .CCCxI-; ° ,,_-0 ^^^^^„eO ^^^^^„V0 ^^^^S.30 ^^^^^^„o ^^^^«300 

x^xxojr .xx..xll?^ ..oo^tlll .coc^-; -0 ^^^^.3,0 ^^^^^ea30 ^^^^^^3,0 ^^^^„oo 

..o^ri^jj: .cxx^p xxcxAx^l?^ ,,,,,,-0 ^^^^^^es,o ^^^^^^„30 ^^^^^^„„ 

ooc.xxI?J? .occx.?;^? ,,_-o ^^^^^,„s„ ^^^^^^^^ ^^^^^^^ 

ax.xxoIJi? cox^xl^^^" .cxacx^- ,,,,,^^2 .xoxccll^" cc^cx^i" -0 ^^^^^„oo 

.XAcx^i^S a<=^x^^^ ^.,ccJJ^; ,exx^- ,,,^,-0 ^^^^^^«o ^^^^^^..^ ^^^^,,«„ ^^^^^^,3„^ 
.cxcxjc^^^ .c.c.x^-2 ..o^rllll .c^llil .coxJ^- -J -0 ^^^^^,330 _^^„,„ 

coAcx^Jj^ xc.cx.JJ^^ 00^. -0 ^^^^^^,.ec ^^^^^^.,„ ^^^^^ _ 

c^TccJIl^ .30X0x^^1° .e.cxo^- J- ^^^^^^„eo ^^^^^^„,o ^^^^^^^0 ^^^^^,„„ ^^^^^,,o„ 

cx.ccxjll^ xo.o.c;j^2 xxxcx.J^l? ,,,,, -0 ^^^^^.«.„ ^^^^,,3„ ^^^^^^^ ^^^^^^ 

cxaco^JJJ ^.003^^- J- _^^J^so ^^^^^^„.„ ^^^^^„3„ ^^^^^^^^ 

CXAXXxJI CC^cJI- c=^,,-° CXCXCC^- ^,^,1- -0 ^^^^_^3.„ ^^^^^,,30 ^^^^^^,3,0 ^^^^^^0 

.CCXXoI^i^ .3.3X3^- ,_^-0 ^^^^^^0 ^_^^^^„.„ ^^^^^^.eO ^^^^^^,,0 ^^^^^^3000 

co^aJSi? ccxcxJ^j; joso ^^^^^30.0 ^^^^^^30.0 ^^^^^^aoao ^^^^^^30,0 _^^a.oo 

cxcx;^^^ -0 ^^^^^^3xso ^^^^^e.«o ^^^^^^3.,o ^^^^^^axao ^^^^^3.0 ^^^^^a.oo 

OCX^X?^^^^ XCCO^l^S 3X.X3C^^l; 3XCXOC??22 XX^^CoI^^^ .O^CX^I" ^^^^^3„„ ^^^^^^3300 

CCXXXCJI^ ^.3.^- ^.e3j^- _^^33S0 ^^^^^^33^0 ^^^^^^33^ ^^_33S0 ^^^33,0 ^^^^,00 

.0C.3CI^1? .CCXCxJJlJ CCXCCX?:^ 3^X.C?^^° .CXC.3II- -0 ^^^3.30 ^^^^^3«0 ^^^^^^3.00 

C^xJJl^ CXXXC?^" 33^cxfl?^ CCXX^?^^; .XXC^^- ^eXX^^ ,^^_aS3« ^^^^^^3S,0 ^_^^^^3«00 

.X.C3X?^i» 3CX3xJ^^^ ^X3Xxl^- CXXCX^^ ^^^^-0 ^^^^^^„„ ^^^^^3.30 ^^^^^3„0 ^^^^.00 
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8710 8720 8730 8740 8750 8760 8770 8780 8790 8800 

TGTTGTAATC CftATCTTACT AAAGTTATTC TGATATTTfiA GAAAAAATAA CCTTTATATA ATATAACAAT ACTATTAAGA TTATGATATA 6GCCAGAATG 

8810 8820 8830 8840 8850 8860 8870 8880 8890 8900 

GCGGCCTCTT CTGAGATACT CCTTCCTGAA GTCCACTTGA ACTCACCAAT AGTCAAACAC AAACTCATAT ACTACTTATT ACTAGGGCAC TTCCCGCATG 

8910 8920 8930 8940 8950 8960 8970 8980 8990 . 9000 

ATCTTGACAT TTCTGAAATA AGCCCTCTTC ACAATAATGA TTGGGATCAA ATTGCCAGAG AAGAATCCAA TCTTGCTGAA CGACTTGGAG TAGCTAAATC 

9010 9020 9030 9040 9050 9060 9070 9080 9090 9100 

TGAATTAATT AAACGTGTGC CCGCATTTAG AGCAACTAGA TGGCGTAGTC ATGCAGCTGT CCTTATATGG CCTTCTTGTA taccatttct tgttaaattc 

9110 9120 9130 9140 9150 9160 9170 9180 9190 9200 

CTACCTCATT CTAAGCTTCA ACCAATAGAA CAATGGTACA AGTTGATCAA TGCTTCATGT AATACTATAT CTGACTCAAT TGATAGATGT ATGGAGAATA 

9210 9220 9230 9240 9250 9260 9270 9280 9290 9300 

TTTCTATTAA GCTTACTGGG AAAAACAATC TATTCTCTCG ATCCAGAGGA ACTGCAGGTG CAGGTAAAAA CAGTAAAATC ACCCTCAATG ATATCCAATC 

9310 9320 9330 9340 9350 9360 9370 9380 9390 9400 

TATTTGGGAA TCAAACAAGT GGCAGCCTAA TGTATCTTTA TGGCTTACAA TTAAATATCA AATGCGACAA CTTATAATGC ATCAAAGTTC TCGTCAGCCG 

9410 9420 9430 9440 9450 9460 9470 9480 9490 9500 

ACTGATTTAG TTCACATTGT TGACACACGA TCTGGTCTAA TAGTTATCAC CCCTGAACTT GTTATTTGTT TTGATCGGTT GAATAGTGTT TTAATGTATT 

9510 9520 9530 9540 9550 9560 9570 9580 9590 9600 

TTACATTTGA GATGACTTTA ATGGTAAGCG ACATGTTCGA GGGGAGGATG AATGTCACTG CTCTCTGCAC TATTAGTCAT TACTTATCTC CACTAGGGCC 

9610 9620 9630 9640 9650 9660 9670 9680 9690 9700 

AAGGATCGAT AGATT6TTTT CCATTGTAGA TGAATTAGCA CAACTATTAG GTGACACTGT ATATAAAGTT ATTGCATCTC TTGAATCTTT AGTATATGGG 

9710 9720 9730 9740 9750 9760 , 9770 9780 9790 9800 

TGTCTACAAC TTAAAGATCC AGTAGTGGAA TTAGCAGGGT CATTTCATTC CTTTATTACA CAAGAGATTA TAGATATCCT AATTGGTTCA AAAGCCCTTG 

9810 .9820 9830 9840 9850 9860 9870 9880 9890 9900 

ATAAGGATGA ATCAATAACT GTTACTACAC AATTGTTAGA TATATTTTCC AACCTTTCTC CAGATTTAAT TGCTGAGATG TTGTGTCTCA TGAGACTTTG 

9910 9920 9930 9940 9950 9960 9970 9980 9990 10000 

GGGTCATCCT ACTCTTACTG CTGCGCAAGC TGCAGGTAAA GTGAGAGAAT CTATGTGTGC AGGTAAGTTG CTTGATTTCC CTACAATAAT GAAAACTCTT 

10010 10020 10030 10040 10050 10060 10070 10080 10090 10100 

GCTTTTTTCC ACACAATTTT AATTAATG6T TACCGTAGAA AGAAAAATG6 AATGTGGCCT CCACTTATAC TTCCTAAAAA TGCATCAAAA AGCTTAATAG 

10110 10120 10130 10140 10150 10160 10170 10180 10190 10200 

AATTTCAACA TGATAATGCT GAAATATCTT ACGAATATAC ACTCAAGCAT TGGAAAGAGA TCTCTCTCAT AGAATTTAGA AAGTGCTTTG ACTTTGATCC 

10210 10220 10230 10240 10250 10260 10270 10280 10290 10300 

TGGTGAGGAG CTAAGCATTT TTATGAAGGA CAAGGCAATA AGTGCTCCAA AAAGTGATTG GATGAGTGTA TTTCGTAGAA GTCTAATAAA ACAACGACAT 

10310 10320 10330 10340 10350 10360 10370 10380 10390 1040D 

CAGAGACATC ATATTCCTAT GCCCAATCCA TTTAATAGAC GTCTATTACT CAATTTCTTA GAAGATGACA GTTTTGACCC AGTTGCTGAG CTCCAATATG 

10410 10420 10430 10440 10450 10460 10470 10480 10490 10500 

TTACCAGTGG TGAATACCTC GAAGATGACA CATTTTGTGC ATCTTACTCA TTAAAAGACA AAGAAATAAA ACCAGATGGA AGGATATTCG CTAAGCTTAC 

10510 10520 10530 10540 10550 10560 10570 10580 10590 10600 

TAATAGAATG CGGTCCTGTC AAGTAATTGC GGAAGCAATT CTTGCAAATC ATGCAGGTAC TCTAATGAAG GAAAACGGAG TTGTCTTGAA TCAATTATCA 

10610 10620 10630 10640 10650 10660 10670 10680 10690 1O7O0 

CTGACCAAGT CATTGCTTAC TATGAGTCAA ATTGGCATAA TATCAGAAAA GGCAAAGAGA TATACGCGAG ATAACATCTC ATCTCAAGGT TTCCATACAA 

10710 10720 10730 10740 10750 10760 10770 107B0 10790 10800 

TCAAGACTGA CTCTAAAAAT AAGAGGAAAA GCAAAACTGC ATCATCATAC CTCACAGATC CTGATGATAC ATTTGAACTT AGTGCATGTT TTATAACTAC 

10810 10820 10830 10840 10850 10860 10870 10880 10890 1O9O0 

TGATCTTGCT AAATACTGTC TTCAATGGAG ATATCAGACC ATAATCCATT TTGCTCGAAC ATTAAACAGA ATGTATGGAG TTCCACATTT ATTTGAATGG 

10910 10920 10930 10940 10950 . ■ 10960 10970 10980 10990 11000 

ATTCATCTTC GTTTAATTAG GTCTACATTA TATGTTGGTG ATCCATTCAA TCCCCCTGCT GCGACTGATG CTTTCGATCT AGATAAAGTA TTAAATGGTG 

llOlO 11020 11030 11040 11050 11060 11070 11080 11090 11100 

ATATCTTTAT AGTCTCTCCC AAAGGAGGTA TTGAAGGCCT ATGTCAGAAA ATGTGGACAA TGATCTCTAT TTCTGTGATC ATCCTCTCCT CAGCCGAATC 

11110 11120 11130 11140 11150 11160 11170 11180 11190 11200 

CAAAACAAGA GTAATGAGCA TGGTTCAAGG AGATAATCAG GCAATTGCAG TTACAACAAG AGTTCCTAGA TCATTACCTA GTATTCAGAA AAAGGAGTTA 

11210 11220 11230 11240 11250 11260 11270 11280 11290 11300 

GCCTATGCAG CAAGCAAGTT ATTTTTTGAA AGACTTAGGG CAAATAATTA TGGGTTGGGT CATCAGCTAA AGGCTCAAGA AACTATAATA AGTTCCACAT 

11310 11320 11330 11340 11350 11360 11370 11380 11390 11400 

TCTTCATATA TAGTAAACGG GTATTTTATC AAGGACGTAT ACTAACACAG GCACTCAAAA ACGCTAGCAA GCTATGTCTT ACTGCGGATG TATTAGGTGA 

11410 11420 11430 11440 11450 11460 11470 11480 11490 11500 

ATGTACTCAA GCTTCCTGTT CAAATTCTGC TACTACCATC ATGAGATTAA CAGAAAATGG GGTTGAGAAA GATACATGTT ATAAGCTTAA TATTTATCAG 

11510 11520 11530 11540 11550 11560 11570 11580 11590 11600 

TCCATTCGTC AACTCACATA TGATCTAATA TTTCCCCAAT ATTCCATACC AGGTGAAACG ATAAGTGGGA TTTTCCTGCA GCATCCAAGA CTAATCTCAC 
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c....jijj? occo'c^jl ccco'citll .oc.kilH x.^c^^ ...c.^jt^" ecxci^- ,,^,-oo 

<^.cci^ljl .,o..lilil ^^-30 ^^^^n,.o ^^^rrno ^^^^^.^„ 

occo^^ .cxciill^ .0^0-- ^^^^^«o ^^^^^na,o ^^^^^..aao ^^^^^u.o ^^^^n,oo 

11910 11920 11930 liQ^n 

TO,.;^ccc c..^..c. ,,^-0 ^^^^^n.o ^^^^^..eo ^_n«o ^^^^^..oo 

«..cil2- _ -0 ^_.oso ^^^^^.oeo ^^^^.0,0 ^_.os„ ^^^^^.^0 ^^..oo 

TC^ci^^J ...C.^-- _ _ -^0 ^_..30 _^..„ ^^^^^,,300 

.....S .c.cclll^? _^-=o _^.aso _^.a.o ^^^^^.sc ^^^^..„ ^^^,,300 

^CcJJJj; CC^.-- ,.,.,-30 _^.3.0 ^^^^^.3S0 _^.3eo ^^^^.3. ^^^^^..330 ^^^.3,0 ^^^^^..00 
^^Ccll^^ .0..^??- ..^.^ _,-0 ^^^^...0 ^^^^^.,.0 ^^^^^3«0 ^.^,0 ^^^^...00 

,,,,,-0 _^.asso ^^^^^..o _^.„30 

.cc.c|JJl? .^l^il ,_-o ^^^^^3aso ^^^^^a«o ^^^^^,,,3^ 

O..0o|^^^ c^c.^^^- _ -0 _^..o _^.„0 _^..„ ^^^^^,3,. _^..eO ^^^^^,,300 

o.c..o,.^ .,ec^-; _ -0 _ _..as„ ^^^^^..o ^^..o ^_.eeo ^^.3,0 ^_.„oo 

-TCS C..OC^^^^^ ™. _ ^^^^,„3C _^.„o _.3OO0 

™cj^ ...C.i^- ,,,, _^^30S0 ^^^^^.30S0 ^^^^^.30,0 ^^^^^.3030 ^^^^^,o 

^.C^ -0 _.3.„ _.3.0 ^^^.0 _^„.0 ^^.3.30 ^^^^ ^^^^^3.00 

C^.C...CO C...cil?l? _ -0 ^_.3.0 ^_„.eO _^3.,0 _^330„ 

C..Cr.oj^ ..^11- _ -0 _^.33.0 ^_.33S0 _^.33.0 _^.33.0 ^^,3330 _^.33,„ ^^^^^ 
0^.^.11 _ _ _^^3.S0 _^.3.e0 _^.3.0 _^.3.0 _^.3.0 _^.3S0C 

.....j^l ..C^-- _ -0 ,_i-0 ^^^^,.0 _^.3S,0 ^^^^„3e0 ^^^^^.3.0 ^^^^^,3SO0 

• XC.C.|Jlj; c^..^-? -30 ^_.3S.„ ^^^^^.3.0 _^.3..0 ^^^^^.„o ^_^eO _^3.0 ^^^^^.3,00 

-.X^^^ .^.C^ ^^^^^ ^_.3^ ^^^^^.3.0 ^^^^^.3.0 ^^^^^ 

13810 13820 13830 I'^Rdn 

..CC_,. _ -0 ^^^^^.3.0 _^.3. ^^3330 _.3.0 _^.3,00 

...S .... _^.3^o _^.3,.o ^^^^^^^ ^^^^ 

...,.-30 ^^^^^.0.0 ^^^^^.OSO ^^^^^,^0 ^^^^^^^^^ ^^^^^^^ 

-cciliiS ccoojp ,,,, -|0 ^^^^.»o ^^^^.no ^^^,,30 ^^^^^..0 ^^^^^uaoo 

.CC^JJ ..C.ol2^^2 ....ciJ^- _^.3e0 ^^^^^...0 ^^^^^,,300 

..^.j^JJS ^_U3.0 _.330 ^^.3. ^^^^.3,0 _.330 _^.«,o _^..00 

.o..ci5^^; — _ _^«0 _^...„ 
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^...^lll ..^lll ^^^^^J«eo ^^^^^x.59o ^^^^^14.00 

ATTCAi^^; TATAGcll^; ACTOTic^^^ AGAOGGG^^^ CAT0GCT^c2 TTTTTcJ^C^ TTTAgS TAGCaI^^?? 

TCTTTCG^G? TTTTTicIcC GGATCcItcJ AAXACG^Ig? • AGCTAiJcTG ATCCTCACAG TATCT^G^a? OTAGAcJ^Ic CGCAGi"?? 

AGAAcilJi^ G...ci^?^^ .GCXcil^^^ ACGcil^^^ CC^^l?!^ .GACG^l??? ACAAcX^ .....^^^ 

ACCAT^^?^° AGAGT^^I^ AAOTaI^^^I TGAGAil?^? GATGci^^l^ CCACC^^S CTTTG^^l^ GATAA^^^l? TTATT^^^^ 

ATGTG^l^^^ ACTCcS CCAGA^^^ GXTGgI^^JS GACCA^^Sl^ CATCAi??^^ ^GgS GATGcS TGACA^^?!? CACTA^l^^? 
CTAAAGoi^ TTATAG^^; CCAATclicA CATACAG^^ ATTAtIcAt? TCTCcicJ^^ ACACC^TA^^ ATATrGsiGC AGCAGGG^^ GXTAgII^S^ 
TCAXcilli? AATTcS CGATC^"!^ ....Allll CCO^ll'^ ^..r^UH CCS^llH CCOO^HIII GTACgI^II^ ..r.Oo'dll 
AGCGtS AGATT^?^; CTATTi^li^ TGAAcS XTTCtS AGACA^^^f^ AAAAA^^I^ r..C.'.lll°c AGCTxS GACAtI?!?^ 
TCAAcJ^J^; TTAAci^??^ CTCAGi^^^? CCXCxi^l^^ GXCCAiii^^ ^C^^" .OGAA^-^? ^...i-^? 

TTGATAXACC TCTAaS GACAT^cIga TAGAAgItIS TAATG^TTtS GAGGaS AGAGGGGtIS CGATGGCG^ GAATTATGAC AACAA^GA?; 

15610 15620 15630 15640 15650 

ATAAGAACTC ATGATAGTTT TATTTAAGAA AAACATATTG ATTTTCCCCT TGGT 
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Human Parainfluenza Virus Type 2 Strain Greer, antigenomic sense cDHA Sequence Range: 1 to 15654 

" 2° 30 40 50 60 70 80 90 inn 

ACCAAGGGGA GAATCAGATG GCATCGTTAT ATGACGAATT GCAAAAAGAT TACGTAGGTC CGGAACCACT AGATTCCGGT GCCGGTAACG ATTCCAGTTT 

l*" ISO 160 170 180 110 r>nn 

TATACTATCT GATCATTCTC TATCTCTATT AAGGATATTT CTAGTCTAAA GTTCAAAATG TCAAGTGTTT TAAAGACATT TGAAAGATTT ACTATACAAC 

230 240 250 260 270 280 290 inn 

AGGAGCTTCA GGAGCAATCT GATGACACTC CAGTACCTCT TGAGACAATC AAACCTACAA TCAGGGTATT TGTCATCAAT AATAATGATC CTGTCGtI^G 

340 350 360 370 380 ton Ann 

ATCTAGACTT TTATTCTTTA ATCTACGAAT CATTATGAGT AACACTGCAA GAGAGGGACA TAGAGCTGGT GCTCTCCTCA GTCTTTTATC ACTACCTTCT 

GCAGCTATGA GTAATCACM CAAATTAGc2 ATGCATt2a2 CAGAAGCCAG CATAGAtIga GTAGAGaJI^ CAGGGTTTCA GAATAATOM TTCCGAGTCA 

TTCCAGATOC TCGATCaIc? ATGTCCaIaG GAGAGGTCcS GGCTTTTg" GCATTAgItg AGOACATTCC TGATACCCt? AATCACcil^ CTCCATTTG? 

AAATAATGAT GTAGAAGATG ACATATTT,GA TGAAACAgIg AAATTCTtIg ATGTTTGCTA CAGTGTGCtS ATGCAGGCaS GGATAGtI^? ATGCAAG^gS 

ATGACTGCTC CTGATCaIcC ACCAGTAT^ GTAGCAaIgS GGATGGcil^ ATATCAAc" CAAGGGAgI^ TCAATGCMG GTATGTa"a CAACCTgI^G 

CACAAAGACT AATTCAg"? GCCATCCGCA AGTCAATGCT AGTAAGGc" TTCATGACtS ATGAGCT^cI ACTTTCAcl^ TCAAGATCtS TGCTAGC^ 

ccgctac?aS gctatgg^gg gagacattgg cAAGTAci^? gaacacagcg gaatgggIgg atttttc?™ acactta^; atggacttcS aacaagISgg 

^"l" "20 1030 1040 1050 1060 1070 1080 infln linn 

cctacattgg ctcttgcagc attttctggg gaactccaga aattaaaagc tctcatgcta cattatcaga gtctaggacc catggccaag tacatg^^tc 

TATTAGAATC ACCAAA^^TG ATGGA™ TCCCATCicA ATATcJiTA GTTTATAg" ATGCAAiGGG TATTGG^CT GTCCTTGA^A CAAATATOAG 
AAATTAisCA TACGGTMA^ CATATT^ll^ TCCGCA^tIS TTTCAGc"g GAGTAgIIIc AGCAAGG^ CAGCAGGgIg CTGTTGAc!^ CAGGACAGCA 
GAGGACCTCG GCATGACTGC TGCAGAcl^ GCAGACCTCA CTGCAACCaS ATCAAAGCTA TCCTTGrcCC AATTACCtIg GGGTAG^cI^ CCAATATcSg 
ACCCATTTGC TGGI.Gcllll GACAGAgII^ TGGGAGgIcA AGCAAA^gI? ACACCTCTgS ATAACTicI^ TCCAATc"? ACTCGG^GG? ATGACA^cSa 

tgacagtgat ggtgaggIca gaattga^ cgatcaIIIS caagctatca gagagaatag aggagagcc? ggacaaccI^ acaaccagIc aagtgac^c 

CAGCAGAGAT TCAACCCCCC CATACCGC^ AGAACaJcAG GTATGAGCAG TGAAGAg"c CAACAlicI^ TGAATCMTA CATCCGi^S ATGCAtcIgC 
AATACAGAGG CTCCCAGGA? GATGATGC« ATGATGCCA? AGATGGgIIS GACATlicTC TTGAGoilG^ TGCAGAiJ^? GATTCcil^^ TCTCAA^ct? 
ATACAACCAG ATATACmIt CCACATCAcS CAGAGAi'cA GCTGCCACTC ACACAci^l? CCAGAC^^S CAAACtI"? TCACAI^tS CGGAAAcI^? 
TCTCTCATAA TTTAAGlil^ AATCAt1gg2 CCGGACGGCT TAGAAA^CCG GTGCTTgJtC GTGATCAGA? AACCTC^ACA CCAGAAi"? ACAATcI^GG 

CCGAOGAACC aacataca" actgagc^g ttgatg^" aatccatgc? ggactgggI^ cagtaga?tS cttccta?c? agacccaSag atgctcag?? 

TTCTTtIgg? AAAGGcIgCA TCCCACcicG TGTCAcIgc? GTTCTaIcta GTGCAGCGGA GGCAAA^icC AAACCAci^G CTGCTGOTC^ AGTTAA^c22 
AGGCGGAAGA AAGTGA^cIg CAATACtIcT CCATAclcTA TTGCAgIc^ TATTCclcc? GAGAAGctI2 CGATCaIcaC TCCAATACCC AATCCATtIc 

TICCACTGGC ACGCCCTCAC GGAAAGATGA CAGACa"gA CATTGTCAC? GGGAAcItta CAGAAGGA^^ GTACAaIgg? GTGGAGCtJg CTAAAOTAGG 

2430 2440 2450 2460 2470 2480 Oion -t-^nn 

GAAGCAGACA CTACTCACAA GGTTCACCTC GAATGAGCCA GTCTCCTCAG CTGGATCCGC CCAAGACCCC AACTTTAAGA GGGGGGGAGC taatagag^ 

AGAGCAAGAG GCAACcItIg GAGAGaItoG AGTATT^S GGGTCGgIga TCAGGTclll GTCTTCGmS GGTGTaIt" CAGGTgJ^S2 CCAGTC^CGG 
CCTCAGCTCG CAAGTTcl" TGCACA^GcS GATCCT^CCC CAGCATCTGC GGAGAATGTG AAGGAGA^A TTGAGC^^^S AAAGGGActJ GATCTTCG^C 
......lilt o...„.J!!e ?!?2 ^"J _ "70 2780 2790 



TTCAGACTGT AGAAGGGAAA GTAGATAAAA TTCTIGCAAC TTCTGCAACT ATAATCAATC TTAAAaItGA AATGACTaI? CTCAAGGCGA GTGTTGcI^C 
TGTGGaIggS ATGATaI?!^ CAATTaIII; CATGGAT?2c AGTACA^ci^ CTAATGTCc2 TGTAGAGGAG AICAGA^GA GTTTAclcIi TGTTCcIgSa 
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GTAATTGCCG GTCCAAcJIg TGGAGGC^T^ ACAGCCgIIS GCAGTgI"? GATTTC^^^ GATGAAC^Ig CTAGACC^I? ACTCTcl^CA ACAAAaIgGA 
TCACACG^ GCCTGaI;^? AAGAAAGAtS TAACAGG^I? AAAACTi^^S TTCATCCAGC TTGCAA^^GA CTGCATcJcG CGTCCAGATA CCAAGAciG^ 

gttcgtgIc? aagattcIgg cAGCAAcclc agaatcacIg cttaacg^I^ ttaaacggtc aataatIcg? tctgcaI^I? aaaatgagg? gcagtcaca? 

3210 3220 3230 3240 3250 -iJt^n 

AAGACCACT CCi^TC^OA TCCAOACTCC ATCCATCCAA AAACACGc" ACAATTO^CA ACACCaIgI^ ACAACclclo CCGAAC^S^ 

CTCAAC^ll! AGACCclilc AACACCTCA^ ATCAATAgI^ GGCTCGACA? GATAAATTTA ATAAAA^^ AAAAGA^gJS AAGTAA^?? TAAAGGA«2 

AATAGAolll ATCTAGgJc? GAAAGCT^^^ CTCTCA^^ GATCCcllI^ TCATAGTCCA AACCCcIlI? ACAGCAGCAG ACATGCcJi? AATATcl^A 

3510 3520 3530 3540 3550 T^icn ^cm 

CCAGCAGATC CAACTTCACC CAGTCAATCC CTTACTCCGT TTCCAATACA ACTTGAclc2 AAAGAT^CA AGGCAGGG^ ACTCCTtII^ CAGATTCG^ 

TTAGGtI^T AAATGAGCc? AATTCTCGC? ATACACcflS AACTTTCATC AATACGT^G GATTTGTT^A TGCTCGAgIc ACTTCAGCGG OCATTCACAG 

TGAGATcIg? AGTGACcJIg CTGCAGGGT? CATAACAG^ TGCATgI^GA CGCTAGG^CC TGGTCclII? ATTCAG^?G CAAATCtIg? GCTAAgItcS 

CTGAATG^; tctacgtI^ agtcaagHg acatcaIgcc agagagIgga agcagtgJt? gaattag^a acattcc^c tttattgaga gaacatgc?? 
tttgcaI^cg caaaatgtta gtatgctctg cagaaa^?; cctcaagII? ccgtcaIIgc tacaagc?og atttgag?!? gtataca?a2 caactt^^^S 

CTCCAX^^J! TACXCA^?!? GAAATC^^I^ .TACCaI^?? GCCAGA^??^ TCCTTaIS?; CAGATcI^^? T^TGTG^^I^ GCATTci;^? GGAATT^U^ 
CTGAGAjiGC TATGCA^TC TGACTCCCCC TTGATgIIIJ CCTACA^iGC AGACAGillcA GGTCGG^S GCCTCGcl?? AGTCTGGA^C C^OrJ^^i 
ACATTC^i^ AAACAaIIg? ATCAAG^112 AAGGCA^gI ATCATA^tJc ATAGCtI^gS GCATGAG^; GCAGCTGc12 GTGTCcl™ CAGATci^G 
GGGACC«CA ATCATaItcI AATCAtJgGG TCACAT^CCC AAGACTGclc TXCCTT^TT^ CAGCAaIgIS GCGATTGCC? GTCATCcI?? ACAAGa"^ 

Tccccxllic TGACAA^^S actgtggJca gttggaJ^J^ aga.agIItc tgccaagJtg atacttcII^ aatctgI"? taatgagcJa atgggccIcc 

AGGACC^TA? CACTGA^l^G ATTGCCATTA GATCAGGTCA ACGGACATtS GAGAGgJcCA AATTCAGCCC ATTCAaI^ TATGCaJcI^ TTCCAaIc?? 
GGAAGCcfic AACTGaIxGC TCCAGcItcS GAGAAtIgI^ CCACAaJcI^ GTCATAC^lc TAGTCAc"; ACAATaI^^^ ACAAt4tIg TCAACTgI^? 
ACCAAGaJg^ TATCAtIgg? CCGAAcJga? CAATCt"cA AAAAAAC^II ACGTTCcI^^ ATAAATcIIc GTTCAGGCCA AAATAtJcIg CCATGCA^^ 
CCTGCAi?il ATGATAG?" GCATCT^Jg^ TATGTAclcS GGAATTg?" GTXCAgI^G^ CATTGC^ GATCAAcJaC TTAATA^l^G GGTCA^C^ 
TCAAAgIt^I GATCAC^cl; GTACTA^lc^ GATGGT^^^ CTAGC™ TGTTGtIII^ TTGCTACC^A ATCTTCCC^S AAGCAaJggA ACATGcI^^^ 
TCACCAG^; AGAXGclSi; AATGTTACcS TATTTaIgJS ACTAACA^" CTGATTGAGA ACCTGAgSI^ AATXTCCAcS GTTACAGaJa CCAAAAc"g 

ccaagaIc^ tttgcaggIg tagttgt^gg acttgc^ca ttaggagJIg ccacagccg? acaaatI^c? gcagctg^Ig caatagtgI^ acctaa?gc1 

AATGCrlcic CCATAA^cl^ TCTTGcItc? TCAATTclJ? CCACCaIc^ GGCAGtItcC GATGTGA^Ig ATGCAXcIIg AACAATTGCA ACCGCAGTTC 

AAGCAAT^A GGATCAcl?2 AATGGAGCTA TXGTTaItGG GATAAcItcS GCATCATGCC GTGCCCATGA TGCACTcISS GGGTCaItIS TAAATC^^A 

TCXCACTG^G CTTACCAcl^ TATTTcItI^ TCAAAT^^ AACCCTGCG^ TGACACcIcS CTCCAt"!^ GCTTTA^G^ TCCTCCTCGG TAGCACCtS^ 

5510 5520 5530 5540 5550 «;«;<;n cc-»/» 

CCAATTGTCA TTGAGTCCAA ACTCAACACA AACCTCAACA CAGCAGACCT GCTCAGT^CC GGACTGTtI^ CTCGTcIilS AATTTCcl?? XCCCCaI^S? 

ACATGC^; GCTAATTC^ ATCAATGTTC CO.C.llll AATGCaIcc2 GGTGCgUgG TAATTgI^S AAXTGCt"c TCCGCaI^c? ATAAAT^ 

AGAAGtIg^; GTACAAG^TC CGAATAGgI; TCTAGAG^l? GCAAAXgI12 TACAAaIJtA CCCAGC^? GACTGTgJcG TGACACCgI^ CTCTGxi?^ 
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TGITGllIi? CAATCT?M? AAAGTTMTC CGATAT^Jl^ GAAAAaIJII CCTTTaSIta ATOTAA^IIS ACTATT^GA TTATGaSa^A GGCCAgIISg 

GCGGCC^ci? ctgagaJIc? ccttcc"^ giccac^ga actcacc"? agtcaaIcI? aaactcI?!? actact?!?? actaggg^ac ttcocgca?g 

ATCTTG^A? TTCTGA^?A AGCCCCC^T^ ACAATaI^GA TTGGGATcl^ AITGCcIgAG AAGAATCcI^ TCTTGCTgI^ CGACTTGgIg TAGCTaI^?? 
TCAATxiliS AAACGTGTGC CCGCATTTAG AGCAACTAGA TGGCGtIg^C ATGCAGC^" C^TTAtISgO CCrC^^lH TACCAT^?'? rO^JJr^'c 
CTACCTcliS CTAAGC?icA ACCAGtIg^ CAATGG^cI AGTTGa"^ TGCTTCA^g? AATACTA^I? CTGACTC^l? TGATAgI^gS ATGGAgUSa 
TTTCTA?TiS GCTTAC?GGG AAAAAcIl^C TATTCT^TCG ATCCAGAGGA ACTGCAGGTG CAGGTaIII^ CAGTAaII^ ACCCTC^Jg ATATCcI1?2 

tatttgSg^ tcaaacIIgS ggcaacctI^ tgtatcttJa tggcttIcII ttaaatIcca aatgcgI^ cttataItg? atcaaag^S tcgtcaI22g 

ACTGATtJIg TTCACaJ^g? TGACAclcGA TCTGGTci^ TAGTTA^clc CCCTGaIo?? GTTATT^gJ^ TTGATCGGtS AAATAG^tS TTAATGtI?; 
TTACAT?XGA GATGACTTTA ATGGTA^GTG ACATGT^GA GGGAAGgItG AATGTclcCG CTCTCTGcI2 TATTAGTclS TACTTA^CTC CACTAGGG^C 

aaggatIga? agattg???; ccattg^aga tgaattIgca caacta?t1g gtgacactgS atataaIg^t atigcatctc ttgaatctI? agtatatggg 
TGTCTAcIic ttaaagI^cc agtagtggII ttagcagggS catttcIt^c ctttat^Ica caagagItoa tagata"c? aattgg"ca aaagccc??" 

^^^^ 9830 9840 9850 QBfin oom r,r.^^ 

ATAAGGATGA ATCAATAACT GTTACTACAC AATTGTTAGA TATATTTTCC AACCTT^c" CAGAt™ TGCTGAgI^G TTGTGT^^CA TGAGACT?;g 

GGGTCA??c2 ACTCTtIc?" CTGCGcHg? TGCAGg"^ GTGAGAgH? CTA.GTCTGC AGGTAAGTTA CTTGAT^^C CIACAA^IiS GAAAAcScSS 
GCX,.i;;^2 ACACAip ^..Allll ..CCG= AGAAA^^S^^ AA. ^.^ CCAC.X2 ^CclT^ .GCA.^^ AGC^^iSS 
AATTTCA^^: TGATaISgcS GAAATA^tS ACGAAiA^AC ACTCA^Gcl? TGGAaI^AGA TCTCTcScI? AGAAxiSi^ AAGTgS ACTTT^Jc^ 
.Oa^illkl CTAAG^^^^; ,.AXG^^ CAAGG^^Ji AG.Gci^^lI GAAGT^^^^^ GAXGA^J^J^ „,CgS GTCXaIJII^ ACAAcS 
CAGAgS ATATT^^^l; GCCCA^S^^^ XTTAA^A^^? GTCTAiS^^? C^^lll'^l GAAGaS GTTTXGAT^^ AGTTGCCGAO CTTCAix^ 
^.Ccil^ XGAAXS CAAGAi^l^^ CAXXxi^^" ....A^IH ..^^^ _^X,SOO 
XAA^A^^i^ CGG.cS AAGXA^S^^? GGAAG^^^S CXCGcl^^ ...CaS .C.AaS GAAAaS XXGXcS .CAA.i^^ 

cxGAciX cAxxoS xaxgaS axxggS xaxcaS ogcga^^^^^ xaxacS A^AAci?^- Axccci^^; xxccaS 

TCAAGA^GA TTCTA^lIi; AAGAGG^ OC^lVol ATCATCA^I? CTCACAgI5c CTGATgS AGTGcl™?? TTATA^^^AC 

XGA.ci?J^; AAAXaS XXCAaS AXAXcS AXAA.S XXGCX^^ll^ AXXAA^S^^^ AXGXaS XXCCA^^^ 

ATXCATC?i2 GTTTAi$?AG ATCXACa"a TATGT^^J^ ATCCA^Sci^ TCCTCcSg" GCAAcS CTTTCGA^?? AGATA^^G^A TTAAaJ^gSg 

ATATcii^A? AGTCTcicc? AAGGGAGGTA XTGAAGg22? ATGTcIg^ AXGTGGA^l^ TO^TclcV^^ TTC^ol'^ll^c ATCCTCTc?? CAGCCG^^?? 

11110 11120 11130 11140 11150 insn ...r. 

CAAAACAAGA GTAATGAGCA TGGTTCAAGG AGATAATCAG GCGATTGCAG TTACA^^ll^ AGXTCci^GA TCATTACCTA GTATXCAgI^ AAAGGaX 

GCCTA^^^i^ OAAGci^^?; .C.c4i^^^ C^.'AIH .OCO.'.'olll CAXCA^^^I^ AGGCX^ll^S ^C.^llll AGXXCcl^^J 

XCTTCAxIil XAGXA^CGG GXAXX^il^^ AAGGA^GxlS ACXAACACAG GCACXcl^ AXGCTAGcI^ GTTATGic?? ACXGCAgI^G TAX^AGG^G^ 

AXGXAcicil GCTXCciGX? CAAAXXC^G^ XACXACc"? AXGA CAGAA^^GG GGTTG^G^ GATAciiG^ AXAAGCwl^ TAXTT^^^AG 

XCCAxicG^? AACXcicAXA TGAXC^^TA TXXCCCC^S ACXCci^ACC AGGIG^cS AXAAG^gIgA TXTTCCtIcA GCATCcl^GA CXAAXci^A^ 
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o..^'c^ occc^^ll cocA^lil ^^^^^ne,o ^^^^^xnoo 

AGATcicIio AGGTtS AATCTGG^GC TCTTG^ItCA TGGATACl'G? ATAAT^ilcT AGCAAolII^ CCAGGcillc GTTCAiGGG^ AACTT^AGCA 
CCCGAi^^i? ACCA^i^l^ .CAAgX? C^i^^^^ C.AC.S .c»^^^« ....ei^^ ATAC.iiZ GGAGA^X CGGAA^^^S" 
TGTTaI^GGG AGTTT^ilcA GATAA^GC^ AAGAGgIgGA AAATcic^T? GCAAA^i^TC TTCTTGA^CG TGATAiiG^A TTGCcS TTGCA^A^A^ 
.A,AA j^^j? CAA^cil^- .CGGA^-- ^^-J _^-0 ^^^^.0,0 ^^^^^.OSO ^_.^0 _^..00 

TCAAci^GA AGACCTTT? AGTCAiAol^ TATAA^AC^A ATTAC^^l^ TTATA^c™? CCTOTCA^I? TTAAT^ci?? ACCTA^TCC; GGATA^Jt^ 
ATTATATTAC TGACcillcS TGCAG™ AIATA^C^AG AAGTtS AAATtItcI? GGTCTicT^S ATTGaI^GGA AGAAC^TtIg AAGGaSga 
AACTCCAGA? CCAAT^gIIg TTGTcHtGG TTCC™? GTAGgS GAGAxiGTGA TT.TTGt1^G CAGGGicIcG ACAAAiTxlc TrGGT^C^^^ 
^.C^l^ol GGA.Ai?J^; .GA.G^illS cCXGA^i^- _^-0 ^^^..,0 ^^^^^.SOO 

rOOC^ilil TAAAGG^GC? ACACAcIgt? TGAAGGCXGC TCTTA^1^^2 GCAGGGGT^S .....llll'c ATTCGGG^^; ACTGtS AC^GG^l^^^ 
.GCAci^^iJ ATCGci^^^ CTAGG^^?^ GATAX^^^^^ GAGCA^^??? AGACcJ^^^? ACCTC^^^^? ACATci^^^ .C.^AIHI CCGXT^l^^S 
GATGGAGCCA CAACA^^^^ ATTCaJtCCA OCTACT^CC? ATGCATtJtc TAGTTA^Ic^ CATAtItcI^ ATGATclIcA ATATtS ATAGAic^GA 
CAC,A^?^^° ....dim ....dltll _ _ -VO _^.eSO _^.3S0 _^.„00 

AATCA^^^i? CTAGci?!?^ ..GXT^^^^S .OAAoi^?^^ ATOGTi^^S XATAxS AGCAaS ACGTxS GAXCA^^^?? 

CCCTAiiciA ATACA^tSg; ATATGAt2^S GATCcIcSaG CAGa™^ GATXGCa2^2 CTAGAixA^? TCTCciACCA AGCTaI^?? GGAAGtIcaG 
AXTAci^^i^ ACTCA^^^i; AAAAT^^l^? TATXA^^^^l TTXAA^^^^^ AAACA^li^l .^c'.l'd^ ...O^^H ,,,,^11°° 

CAATGATGCG GXTATC^^l? CXGAC^lxlc XAAXaIcXGG ^..J.llll GXTCT^Axlc XAAGAilalS XXAGxixX^A AAXXA^XGG? ATGOaI?^;? 
CTXCxioAGC XXGCA^XCCA GAXGxlcxlc TXAAGgIxI^ CAXCX^GGAC AAATaJ"?? GACXAXAC^? AXAXG^Cx?? ACGCAGGA?: CCCGG^IcSg 
XAXXG^^^S ACXAxil^^? AXCCAilli; AXXAA^^J^? OCAAX^il^^ XXGAxi^^I? CACXC^^l?^ CAXGcl^^^S AXXXA^^^S^ 
ATTAGATTA? GTCAaIxx^ GXAXXgIxGC AAXXcIgxgG GGAGxil^^ AAGXX^^^^ XGAXxS AAXGG^xJg AXCXXgIII? CXXGAXXcSS 
XCAGAGGAi? CAAXGgI^? XAGXgIxIgG GCAATG^Jc TCAXxS AAAAcil^cS CTCCxiacI? TXGXX^GG XGAGaIc^aS ACXXxJcC^ 
AAAXxIIIgG GAXGCclcCA O^JUll GXXTAGTcJS AACXgS CTAGcllilS GXXAXC^ XACXCAXc" XXAGA^CcIg AXCXXC^ 
GTATxil^A? AAXCxll??^ AXCCA^xS GACXG^IJJ? CCCAG^^CA ACTTci"" AACXAgIII^ AXCCxi^?2 AAAXxIgIga AXCAgIcG^ 
^cdllil XXATCA^??? AXAXXA?g1^ XCCXX^^^ AAXXAgIII^ CXXCACX^J^ CXXXA^^J^^ XCCXxS AAXTci^^ 

CXCXA^^^^ GXXCgI^??: XCCCxi^^^l XCXXX^^^^^ XCCAG^?^; CXCGA^l^; AXCCX^JS^? AGXXG^J^l^ GACXcS CXGCA^^i?? 
AACAcilliS CCAGGCCC^C CXXCXclxCA XGXAX^l^^^ CCACxi^^f^ XOTCaJcca? AGCXX^^ilS AAAGGgI^I^ GXXAX^^^l^ AXACC^l^^ 
ACACA^GA XACAoic^GG XGAXCAXCtS XAXXxIgCCG AAGGaIgCGG TGCTXcIItG TCACxicxIS AACXciil?? TCCAgS ACXGXC™?? 
AXAAXACTC? XXXXAG^Ig? GGAGAgIIxC CXCCAc1ga2 AAACxS CCXCxicC^ CXCAAiJ^^; ACAGAgJg?? CCATAilll? XGXGGcl^^S 
XGATci^S GAXGA^IgCA AXTXGaJIII AGAXxixG^^ CCAXXaJ^^ AXGGaIIc^ TGCAGi^ACA GACTxlicll CAAAGGA^gS AGXXGclxJc 
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^CT.^^^JJ2 ^^^^j««o ^^^^^,^0 ^^^^^.«.o ^^^^^.«oo 

.TTC^iJJj; .CTC4^?^° .o.CO^^?^^ CT^T^II?? ...^^1? C.TTT^^l^^ ^i^" ..^C^^J?? 

ACXxj^JJ^ ^^^^^U,.„ ^^^^^,,„o ^^^^^,,,3, ^^^^^^^^^^ 

.c^cjl?^^ .....lllll .oc.c^llll\c.ocit^^l ccttS .3.00^1??? .c^ell?!? ..c..ltZ xo^^^I^? 
.cc..|J?j: ^.oiJJJo" .o...'oZll ^o.^tltl ...ool^il ccccil^- ,^^^-000 

.TOToS .cccjip CC.C^^° ,,,,,J^0 ^^^ISOTO ^^^^XS080 ^^^^^,3030 ^^^^^XSIOO 

cT^JJijJ ^...^JIJ? ^^^^^.sxso ^^^^^.s»o ^^^^^xsi,o ^^^^^.sx80 ^^^^^.s»o ^^^^^asaoo 

Tc^TcjlJi? ^..ciJJJJ ca..cS xct^tI^I^; ccc^^^^ ec...i^?I? ccccol^^?? ox.co^^^^ ..^.^II?? 

.COO^lJiS ....xll^j; ^^^^^1S3S. ^3,0 ^^^^^,,330 ^^^^^,s„0 ^^^^^.S.OO 

Tc..c^?^^; .,;.oiJJ?» excci^^^? o.ccil^^" ^c^" ,,3^-- ^^^^is«o ^^^^^.ssoo 

XC^S ..C^mi ^^^^XSS.O ^^^^^.saSO ^^^^X35,0 ^^^^soo 

15610 15620 15630 15640 T^fi.;n 

ATAAGAACTC ATGATAGTTT TATTTAAGAA AAACATATTG ATTTTCCCCT TGGT 
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